Background-A population based epidemiological study identified all the patients diagnosed with ulcerative colitis (UC) or Crohn's disease (CD) resident in the Florence area in the period 1978-1992. Aims-To assess the mortality of unselected patients with inflammatory bowel disease (IBD) in a Mediterranean country. Methods-Overall, 920 patients (689 UC and 231 CD) were followed until death or end of follow up (31 December 1996). Information on vital status was available for all except eight patients (0.9%); 70 deaths were identified (23 in patients with CD and 47 in patients with UC). Expected deaths were estimated on the basis of five year age group, gender, and calendar year national mortality rates. Standardised mortality ratios (SMR) and 95% confidence intervals were calculated. Results-General mortality was significantly lower than expected in UC (SMR 0.6; 95% confidence interval 0.4 to 0.8), due to a reduced number of cardiovascular and, possibly, smoking related deaths. Cancers of the respiratory tract were significantly reduced in UC but tended to be increased in patients with CD. These latter patients had not only an increased cancer mortality but also a 40% increased risk of dying for all causes already evident in the first five year follow up period and persisting thereafter. In contrast, in patients with UC, SMRs were initially very low but tended to increase steadily over the follow up period. Gastrointestinal deaths were particularly increased in patients with CD, but only moderately in those with UC. Overall, there was some evidence of a twofold increased mortality for colorectal cancer, the risk being highest for rectal cancers in patients with UC. A non-significant excess of deaths due to haemolymphopoietic malignancies and suicides was also observed. Conclusions-This study, the first in a Mediterranean country, supports the existence of two divergent mortality patterns for patients with UC and CD, possibly explained by diVerences in smoking habits and by a greater severity of CD. (Gut 1998;42:175-179) 
Incidence and prevalence rates of inflammatory bowel disease (IBD) have been reported as increasing in most European countries, including the Mediterranean area. Careful planning of health care services provided by gastroenterology departments (including both inpatient and outpatient services) is urgently needed. Population based studies of mortality for these patients have been carried out only in northern European countries while the experience in southern Europe has been evaluated mostly on the basis of clinical series.
The recent increasing trend observed in the metropolitan area surrounding Florence 1 provided the opportunity to study a large representative series of patients newly diagnosed at the beginning of what can be reasonably considered a "new" phenomenon, possibly with a more evident contrast between aVected patients and the general population. This rising wave of IBD followed that already observed in high risk countries a few decades before and occurred in a period in which availability of advanced and reliable diagnostic techniques (including colonoscopy and double contrast enema) was widespread and easily accessible for the local population, in the frame of a free national health system. Clear diagnostic criteria were already well established and used by clinicians active in the Florence area; rational drug treatments were also available together with standardised protocols based on the earlier experience of northern European countries.
The aim of the study was to provide a reliable evaluation of the mortality experience of a relatively large population based cohort of patients with IBD in a Mediterranean country.
Subjects and methods
A previous population based epidemiological study identified all the patients aged at least 15 years with a diagnosis of ulcerative colitis or Crohn's disease resident in the metropolitan area of Florence in the period 1978-1992. 1 At the National Census in 1991 the population included approximately 550 000 residents above 14 years of age. The area is covered by a Cancer Registry and by a Regional Mortality Registry, both run locally at CSPO.
Overall, 920 patients were identified as residing in the area at any time in the study period with a diagnosis of IBD. All were
Sezione Distaccata IST-CSPO, Azienda Ospedaliera CAREGGI, Firenze, Italy G Masala followed since enrolment until death or end of follow up (31 December 1996). The date of enrolment was defined as follows: date of diagnosis for 796 cases incident in the study period (86.5%); 1 January 1978 or date of migration into the area for 124 period prevalent cases (13.5%), diagnosed before the start of the study period or while residing elsewhere and who later migrated into the area.
Sixty seven patients (7.3%) had migrated outside the study area and were individually followed by contacting the town oYces in Tuscany or in other areas. Four patients had left the country and were censored at the date of migration abroad; four of the 63 patients who had migrated elsewhere in Italy could not be traced and were also censored. Overall, therefore, the vital status at the end of follow up was not available for eight patients that were considered for analysis only until the date of migration.
Links with local town oYces and the Regional Mortality Registry allowed the identification of 70 deaths and the retrieval of all individual death certificates. Expected deaths were estimated on the basis of five year age group, gender, and calendar year specific national mortality rates. Standardised mortality ratios (SMR) were estimated for overall mortality and selected groups of causes including specific cancer sites; 95% confidence intervals (CI) were calculated based on the assumption of a Poisson distribution for deaths observed in follow up. Causes of death were classified according to the ninth edition of the International Classification of Diseases (ICD IX).
Analyses were first carried out for the whole cohort and then separately for each IBD type, gender, and five year follow up period. A small group of patients with a family history of IBD identified previously, within the same cohort, 2 was also considered for separate analysis.
Kaplan-Meier survival curves for incident cases were estimated according to time interval since diagnosis. No correction was attempted to take into account surgical operations removing, totally or in part, the large bowel when estimating SMRs for colorectal cancer.
Results
Overall, 920 patients with IBD (689 ulcerative colitis and 231 Crohn's disease) were identified as residing in the area at any time during the period 1978-1992 and followed since enrolment until death or 31 December 1996. At the end of the study the vital status could not be assessed for eight patients (0.9%).
A Table 1 shows the observed and the expected deaths in the whole IBD cohort and the resulting SMRs. General mortality was significantly reduced (SMR 0.76; 95% CI 0.6 to 0.96) because of a strongly reduced mortality for cardiovascular diseases (SMR 0.59; 95% CI 0.4 to 0.9). In contrast, a twofold increase was evident for the group of diagnostic categories including all non-malignant gastrointestinal diseases and related complications (SMR 2.09; 95% CI 1.1 to 3.6).
No deaths due to respiratory disease were identified. The other diseases responsible for the death of eight patients included infectious disease, diabetes (two patients), arthritis, AIDS, renal failure, and two ill defined causes. Two deaths due to suicide were also identified in the group of violent causes (expected deaths 1.06).
Results of separate analyses by gender (based on 36 deaths in males and 34 in females) suggested an even lower total mortality in males, while female patients had an overall risk pattern similar to that of the general population.
General mortality was significantly lower than expected in patients with ulcerative colitis (SMR 0.62; 95% CI 0.4 to 0.8), based on the observation of 47 deaths (table 2) . This result was mainy due to a significantly reduced number of cardiovascular deaths (SMR 0.58; 95% CI 0.4 to 0.9); on the other hand, deaths due to gastrointestinal causes were only moderately increased. Table 2 also presents results obtained for the subcohort of patients with Crohn's disease, based on 23 deaths observed in the study period. For general mortality a non-significant 40% increase was evident (SMR 1.36; 95% CI 0.9 to 2.0). Deaths due to non-malignant gastrointestinal causes were significantly increased (SMR 4.31; 95% CI 1.4 to 10.1), based on five cases (three specifically related to Crohn's disease while two were certified as due to liver cirrhosis). According to the time interval since the start of follow up for each individual, general mortality tended to present two clearly distinct patterns in the two diseases. In patients with ulcerative colitis, mortality was particularly low at the start of follow up but steadily increased thereafter (fig 1) . In contrast, patients with Crohn's disease showed increased SMRs from the start. Cancer mortality in the whole IBD cohort (23 deaths) was slightly lower than expected and did not show any specific pattern when the combined analysis considered cancer distribution at diVerent sites.
According to IBD type, however, total cancer mortality tended to be increased in patients with Crohn's disease (SMR 1.90; 95% CI 0.9 to 3.5), based on 10 cases (table 3) , but was significantly decreased in ulcerative colitis on the basis of 13 deaths (table 3) .
The increase in cancer mortality in patients with Crohn's disease was only slightly aVected after exclusion of colorectal cancer mortality (SMR 1.89). Exclusion of colorectal cancer deaths caused a further reduction in cancer mortality for patients with ulcerative colitis (SMR 0.43; 95% CI 0.2 to 0.8).
Cancers of the respiratory tract were strongly and significantly reduced in ulcerative colitis (SMR 0.16; 95% CI 0.1 to 0.9), and tended to be increased in patients with Crohn's disease. This eVect was particularly evident in women with Crohn's disease (two deaths due to lung cancer; 0.2 would have been expected).
Overall, considering both diseases, there was only limited evidence of an increased mortality from colorectal cancer (SMR 2.0; 95% CI 0.6 to 4.6); the increase was highest for rectal Crohn's disease Ulcerative colitis cancers in patients with ulcerative colitis (SMR 4.3; 95% CI 0.9 to 12.7), based on three cases.
No deaths due to a small bowel tumour were identified.
A non-significant excess of haemolymphopoietic malignancies was observed (three cases versus 1.9 expected), without any specific clustering. Only one death due to cancer of the hepatobiliary system was observed (2.1 expected).
Discussion
The results of this population based study, the first carried out in a Mediterranean country, are in agreement with those obtained in similar larger studies in northern Europe, but suggest two specific and divergent patterns for these cohorts of Italian patients with ulcerative colitis and Crohn's disease. We have recently shown that IBD incidence rates increased in this population over a 15 year period in the Florence metropolitan area 1 ; a capture recapture analysis also showed that our case ascertainment was quite accurate in comparison to other studies. 3 Follow up of this large series was practically complete and no selected loss occurred.
An overall mortality lower than the general population in patients with ulcerative colitis was not an unexpected finding in view of the relatively short time interval since diagnosis and the higher socioeconomic level of these patients. 4 Most reports have described a low or only slightly increased mortality for patients with ulcerative colitis. [5] [6] [7] [8] A few northern European studies have, on the other hand, reported a moderately increased mortality. [9] [10] [11] It is interesting, however, that in our study mortality showed a steadily increasing trend for patients with ulcerative colitis over the follow up period.
A specific pattern of smoking habits, traditionally reported as negatively associated with ulcerative colitis, 12 13 probably contributed to a reduced mortality for a group of smoking related causes including lung cancer and cardiovascular deaths, particularly relevant among young adults. Increased mortality from respiratory diseases in ulcerative colitis has been reported by others, 8 10 11 but it has been associated with asthma more than bronchitis and emphysema. On the other hand, long term treatments based on salicylates might also have contributed to a reduced cardiovascular mortality as suggested by another study. 10 The smoking habits of patients with Crohn's disease have been consistently reported as characterised by a much higher frequency of current smokers in comparison to the general population. 12 13 An excess risk of mortality for lung cancer, however, has not been reported to date but an incidence study has shown an increased risk for lung cancer.
14 Smoking has also been associated with an increased probability of recurrence of the disease. 15 Two clearly divergent lung cancer mortality patterns for patients with ulcerative colitis and Crohn's disease were evident in this series, with a fivefold reduction and a threefold increase in risk, respectively. A reduced risk for lung cancer in patients with ulcerative colitis had already been reported in two cancer incidence studies from the UK and Denmark. 16 17 Patients with Crohn's disease showed an increased mortality in the first five year period of follow up which persisted in the following years, in agreement with most reports. 10 11 18-20 A recent study followed a series of 322 newly diagnosed patients with Crohn's disease in a single referral centre in southern Italy 21 ; no evidence of increased mortality was found but results were based on only nine deaths identified in an eight year follow up period.
Total cancer mortality tended to be increased in Crohn's disease, suggesting the existence of a pattern of increased exposure to environmental carcinogens or some specific susceptibility. In contrast, patients with ulcerative colitis had a significantly reduced risk of cancer mortality.
Only modest evidence of increased mortality from large bowel cancer was found in the overall series. Again, the follow up is relatively short but one has to consider the proportion of patients who had undergone surgery and also that long term maintenance treatment has been advocated by most local clinicians. 22 A reduced risk for colorectal cancer in patients with ulcerative colitis actively treated with anti-inflammatory drugs has been reported recently. 23 Overall, however, population based studies in the past decade have reported a substantially lower colorectal cancer mortality 10 11 in comparison to earlier estimates.
An increased risk for colorectal cancer has been consistently reported in most population based cancer incidence studies in patients with ulcerative colitis, 8 17 24 with only a few exceptions. 6 A strong increase in the incidence of colorectal cancer has been reported in clinical series of patients with ulcerative colitis followed by referral centres 16 25 26 ; similar studies have also reported increased risks for patients with both Crohn's disease and ulcerative colitis and extensive colitis. 27 In contrast, patients with Crohn's disease have not shown an increased risk of colorectal cancer in population based studies. 14 18 An excess risk of death by suicide has been reported by several studies, 11 28 but not by others. 10 In this series a twofold increased risk was evident.
In conclusion, the follow up results of this first relatively large population based series of patients with IBD identified in a Mediterranean country have shown two clearly divergent mortality patterns for ulcerative colitis and Crohn's disease. Smoking habit seems to contribute significantly to the increased mortality observed in Crohn's disease. Perhaps when considering the other negative eVects on the clinical course of the disease, physicians should also urge their patients with Crohn's disease to give up smoking and provide them with adequate support to achieve this.
